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1- ^*>^ ^Bfls ^ij^^V^ ^4^71 ^ 

^ £4^^ ^^i-*>£l, ^ol<^l ^^I'Hl^i ^^i-^><^ 

^ojo^ 5l-^l^l-o^ ^«.aVs.o) ^-^^^<H1 3\^}^ 

£ 3a 

-Al^Al7l7l, ^^^^1. £4^. ^4:)7l. ^^71. ^i^J-AlH 
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#^7l ^ ^il7l {WAVEGUIDE TYPE TERMINATOR AND ATTENUATOR} 
^4^1 

^ «vtgo^ ^Aloflofl ^tb ^^^m #2:^H ^^li^., 

£ la ^ :£ Ib^ f^Hfl^ £5J|-^ ^Hflsl ^^7]9] <^4'=^]9 i4&|-'^ Al-Alsi-oi^, 

:£ 2a ^ H 2b^ ^Hfl^ ^BflS] ^^^71^1 <a«^ll- M-B}-^ A>Al£.-i-olji, 

S. 3a ^ £ 3b^ ^ ^^<H1 £5)-^^ ^^7]^ <U<A]9 ^^"^ ^}^]^^<^]JL, 

£. 4^ £ 3b2] A-A^<^1 

S 5a ^ £ 5bfe ^ £4^^ ^^7lSl <^c^ll- ul-Bl-*^ AfAl^s-o] ji, 

£ 6^ £ 5b^ B-B'«d<=Hl S^^^SH*^!!^. 

100 : #^7l 110 : i^le>-f^i 

112 : 114 : 

116 : 120 : 

122 : 'tlSl'a^JiE.H 124 : aIH'?]:^}-^ 

130 : 132 : V^>^ 

200 : ^i-i]7l 210 : 
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212 : sV-^S^l^ 214 : 

216,216a : ^1 220 : Z.^^ 

222 : ^^*a^5.B 224 : 

226 : AlH<?>2h^ 230 : ^i^J-AlH 



<19> ^ ^Vt^^ ^^^^ ^]^^^ ^^^^1 ^>-§-^^ #^7l ^ ^l-4il7l«^l ^tb 

^. ^V/^]^]-^!^ £5|-^vflo1lA^ ^7jl7^£.7> 7>^ 7j-tb ^<y-^^o11 ^<?^e><^ *a 

^^1 ^l-il^m ^1-^1 7l ^ -y^^^l- ^^1^171^ J£S}-2J-^ ^ 

^7H1 ^oic^.. 



-i-A]ol AlsslJi ^ E] s^tfl ofl ^}-%-^^ ^^o] ^^ Si^^-i- 

^l^^^c^l ol^JL z^-^ «^ ^ ^^^^1 £5^^^ <^l-§-*>Jl $ii=f. 

^^^1- ^^^^^ ^^^1?^ #^^1-^ ^4:171 (attenuator) 2]- ^1:^*1 i^^l^l^ 
7l( terminator )7> ^AS. ^-f-i-*^!^-. «^l5.it!: ^^7] ^ ^i5:l7Hl tfltb ^Efls] «a<^l7> 

S. la i^^l £ 2b<^l 9X^. 
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-£ la ^ £ Ib^ #Efl^ ^Eflo^ ^^7]^ t+El-vfl ^=^^^1* 

^2flS] ^^7l(l)^ aysq. ^o] *>^£^l:a:( 10)011 c}3^(3^1ifl) 

€ ^2:^ ^31-^(12)01 ^-^^SlJl £21-^(12)51 7fl«J-€ ^^^1- ^o^-^-£^m(30)-^ 

^Jl, £2l-2]:(l2) vfl^cfl^ ^^^](20)7> ^^^^ ^^1- 51-^cl-. ^^^1 7j-^ 

Ai?i ^lAi^i^ ^cj7i(i)o^ 7]^^ ^7] ^tfl, £si-^(i2)^ ^mn^m^. 

^fl(20)2l ^«j-«-oil^ ^«o^^O-S. YM22)<^] ^^^Sl^l o^c].. *^^l(20)^ 

711^21 ^l-^^>^ '?]:^cl-. 

ol&lt!: ^3:^ ^^7l(l)^ ^^*a^iB(14)S. ^Jl7l- S^^^'S ^^^1(20)<H1 Sl^fl A] 
S.7} ^^^1 4i^3£lJi, ^^ofl-H ^^>^<H ^l-<^>-$-^ ^J:7> tl-cf. ^^>^ 

^ §io]]7l *.4.^](20)7> ^^^^ iJ^^Sl- <?l^i2l-^^ <a5Xlol>i ^^^]^ ^ 

o\o\ o]al^ <a3iloi>;; ^j^o. *:^^](2o)oj V^(22)^ ^^Kdi)!- ^^-tls^ ^vflixl-^( 

Ag)oll <a^lAl?!^ ^ o;trl-. ^^^1(20)^11 ^^^^ ^l^o^ oj:^ *:>;^^1(20) 

^ V^(22) ^-^^^ ^-^-Kdz)* S^^H 2i^^% ^ SXA. ^1 ^^^^ ^ 

<^1^ ^o], ^^7l(l)^ ojz^tb ^^^^ ^^71 -?l«flAi^ *^^l(20)oi vi^^ ^<^l(di) ^ 
^ ^^^^ ^ol(d2)l- ^^^srl-Tll ^Tll^l-JL ^1 21-^)1 <^> tb^-. IlSlJE-S ^^^^l^l"^ ^-S-S ^l"^ 
^2fl^ ^^71(1)^ ^M'^Hl olBl^ol oJj7, ^]^^7\9\ ^^-^ ^AA $X'^A. 
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<25> tl-^, £ 2a ^ £ 2bfe #2fl2^ £51-^ ^Eflo^ ^il7lS] <aojl# uj-Ej-i^ A]-A] , £ 2afe 

^•1*j-7'>=.l- ^J-aj-tb >^Efls zielJi £ 2b^ ^el^ >^Efls it^l^V ^oicf. 

<26> ^aflo^ £4^^ ^i]7l(3)^ iE 2a ^ £ 2b<Hl S^ltl- w>sq- *>-^:E^m(50)«Hl <a#^^ 

-^£^fl^(70)ol ^JL, £B)-^(52)vflofl x-1*j-?>^(60)7]- ^2}-^ ^2:1- ^^^4. ^-1*01-^1-^(60)^ 

^^^^It^ aVAl-sl-l- #<a ^ o;[7ll ^■1*J-^1-^(60)<^1 ^tfl £21-^(52)^ ^Jl 

'a^i:^(54)s oj^^ Al^^ ^4^7). «a«^1ul-ji, cj^Tfl ^i:)^ Alj:^ ^:£#^5LH(56)* -i- 

«11 #^^1^. 

<27> ^-l^V^l-^CeO)^ ^Cflo^ ^^:b1- ^^^i]^^ <^7] ^n^^^n ^t^7} S)^ yq^<^ 

7>^(60)S1 ^3]-^ ^Sll iEi^^(52)^m ^-1*^-^:^(60)^ ^-S-^m ^^#(58)^ ^^^^} 

<^1 ^^^(58)<^1 ^■l*J-n:^(60)» ^'y^H ^^ttcf. 

<28> ^i]^^ £2l-^(52)ofl Aj-cy^ :^i%V?>^(60)5l i^^ofl o^^fl ^^J^c].. ^s:]-^ A] 

^^il^^ «^7l ^^A^^ x^*J-^|.c(60)o^ ^<a^(58)oll ^£1- aE:^*H £ 

s^^(52)vflS. ^•l*J-5'l-^(60)^ S^^>o^^>> tbi^. oja^^ ^^o] ^i)7l(3)^ 
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^S. ^^1 ^^o] oicf. 

<29> iil-e^Ai, ^ ^v^o^ s-^o. Aj-^^ *Biiis:>7l ^«flA-l oy^^ , ^/^}^^^] 

^ A}o]6\] ^]:^o] -g-ol^V ^i^J-^lB* tJr^M^ -£2)-^^oflAi ^^]7^^7} 7HV 7^-^!: 

<3o> ^ ^vt^o^ s-a^ o. ^^^^^^ ^^^^^ ^^^^ '?>^^1^<H1 ^ 

^><^ £3ll-^vflo1lA-l ^7fl7j-£7> 7KV 7j-Sl. ^oj.w.^o1] ^<y3r>c^ ^l-SV^O. 

^Vdi^*>^ s^-^^^ ^^tb £4^^ ^il7l» cfl ^4. 



^7>£]fe "a^^j^* dt^Ai7i^ ^iij-^-iHi- i^t]-i=^-. 
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7^ ^J:#^^-2.S tfl^i^^ ;^-1^^lH« ^L^tbcf. 



<34> £ 3a ^ £ 3b^ ^ ^^<H1 ^-Jd-i-^ ^ ^^^^^]$] S.^]-^^ #^7l^ <a 

<^1* M-E}^ A>Alii:^, £ 3a^ ^iiJ-^l:^* ^^S. ZL^Jl S. 3b^ ^-I^J-^lH* 

^ -y-Efl^ u|-B}vfl ^olc^-. sc^^ 4^ 3bo] A-A'Jd'^l 4€: 2i^^^£oli=f. 

<35> ^ ^t^o^ ^c]-7i(ioo)^ £.^l*>-f ^1(110)^1 ^ ^ #^<^1>^^ 3£^lB:>-f^(110)^ 9}^^ 

S <^^>^ ^-S-* 7>^sr>o^ iE3xl-^(120)# ^^71(100)^ ^^^^ ^S.^ ^ 

^1 ^^cf. ^, £4^(120)^1 ^ol» £^1*>-^^1 (110)21 ^ol^4 ^^711 £4^(120)^ 

^ #T^7> n^Jl ^i%^Al3(i3o)7> £.s}.^(120)^ ^a^^^l-^i ^^^^1 

^'a^V ^l^-^s-i :£s|-^(120)£^ #-¥-^* ^IM-^ ^l^^l-^l^ ^^V* SS}-^(120)51 cfl^ 
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^<=>]S. ^> = fe ^Efl^ tifl^l€4. ^-l^l-^lHdaO)^ 3^34^(120)5^ ^■^t\. 

y}^]^, ^-1*^-^1^(130)31 £s|.^(i20) ^tj^^ ^'^l^i ^^^s. ^^i^ac,](d4)^ v;^> 1^ 

(132)ol V^> ^(132)^1 oj^^f^ tfli^ £^^(120)^ ^o] n}^ 

<36> ^^71(100)^ -^^^1 ;^l^«J-i^Sl c^ll- £1^* ^JL^>c^ ^^sl-ji;^> ^cf. Wl-Sif :^ 

o], £4^(120) -g-ojA^^ ^«fl -£^l^l-?-^i(110)^ :£sl-^(120)^ ^<^l-e.i::l- 

Cl ^'ll* 3^>-^£^l^(112)2}- o] *>-^£^l:^(112)<>fl ^^51^ ^^£^1^^(114)0. 

^^^€^1-. ^>-^-£^l^(112)Sl ^^i^<^l^ ^H>AlH(130)7V ^3i-*>7l ^tb ^lB^^^(124)ol 
^-^^^cf. ^-1*0^^(130)7} £4^(120)^ ^^Hl ^^lsl£^ 3r>7l ^1H<LV^^#(124) 

9] ^o] ^A] £s}-^(120)^ ^o] ^S-S. ^€-^1-. M-ol-71-. ^]^9l^Ml24)^ «V^-^ 

^ # e^^-^E-i AlH<e]:^^^(124)^ ^cl«J-^o.^ -g^slol 5:l-^£^l4a:(ii2)^ <U ^^^V^l ^ 
#51^, £4^(120)^ ^ojo^ ^^^Hfl^ ^^o] t:-^ ^A^si^dl, o] ^^o] 

(120a)«^l ^4. ^l:^^3h^(124)^ ^l-^£3|-^(120a)^ 5£^^>J1 [U' w>^^ 

# ^^cf. H^JL o] AlEo>a}-^(124)oll ;^-l*J-AlE(130)S <?>#^m O. ^-1*^-^1^(130) 

# ^<^l-^7l ^t}c^, 4^-^£^m(114)^ H 7^1^0)1 AlB<?]:3M^(124)^ 'U'7>^ w>c^.^5l 
^oi-<a 'U'^V^ ##-?-(116)» ^>^H^m(112)^ AlH<y:ah^(124)<^l 7-1*J-a1h 
(130)» ^ ^-fH^mdU)* S-^^ ^iBsl-^l ##^(116)71- AlEo].2i-^(124)ufls. ^ 
^^^^i 7i*J-AlE (130)1- <a-^^2h^ltlr^=^-. ^^IJI, :£2l-^(120)€: '^l^'Hl^i ^]^9mMl24)^} 
^1^ ^^>^ ^W^l ^lH'?]:^i-^(124)^&| II 7-l*j-AlE(i3o)oil o^^fl 
£2|-^(120a)4 -a-^£4^(120b)^^ §^^4. 
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<37> ^cj-7](ioo)^ ^^^1 d^^^l^l^ ^S. ^^7]2] ^^S.BL 

^1 ^>-§-^cf. ^]^]^ f^^7l(100)^ 7>^ ^^tb ^^91 ^^}^^, ^ ^:£^^5EB(122)S 

^^7} aVA>£]cH 5ll-<^>-2.^ •a^*^! ^^^^ ^n^^^ ^S<a^5LH(122)^ 

£s|-^2f x-l^j-AjH (130)71- ^31-^ ;^^ol ol^<^l^l:£^ ^^^} t!:^-. 

^, ^-1*J-AlH(130)^ V^>^(132)* ^^^^51 V^>^(132)^ ^<^l(d4)» 

130)1- i^-^l^i ^^]^^^7} 7j-t}: ^<y-«.«.oii ^j-^i-e>ji, V;^>^(132) 

^;.i^oilAi-^Bl ;^-1*j-AlH(130)^ ^^^^V^l^l ^a<^l(d5)» ^^^^11- ^^S. 

<^]^m ^tflsl-^]-^ «]:A>^^ol ^dli^slol #^7l (100)^1 

^^^^^] ^A>^^* ^^Sl-^ ^ Si^ V^V^(132)^ ^<^l(d4)^ V^>^ 

<38> ois). ^A^si ^^7Uioo)«Hl i^^'S, ^5:*a^iH(i22)s. ^J:^ ;^-1*j-AlH 

(130)<H1 ^tb ^i^'Hl ^as:>c»^ ^^§1 dbigA]^ C^lAl^ ^^7l 

(lOO)fe ^ ^ S^o] ^^^H. ^^^i-Til ;<-1%vaib.(i30)bi ^i^j-^ ^ 

<39> £ 5a ^ £ 5b^ ^ ^"^^Hl i4€- -¥-^^^ ^1^^^ ^ ^il7l^ <U 

<^1» M-Hf^ A>Ali^S., £. 5a^ ^i%l-AlH» ^^^^ ^ns. ZL^Jl 5b^ ^i^J-^lB* ^ej 
'^^Efls M-^^a ^olcf. £. 6^ S. 5b^ B-B>*doil S^^^S.<5lc1-. 
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^ ^^^^ ^^71(200)^ S^lt!: ^^1 i^l^l-f^(210)Sl ^'S'Hl^i i^l^}^ 

<S(210)^ ^^^S. ^^^>^ ^S.^ ^-S-^ 7}^t[c^ :£5|-^(220)^ ^^^t!-^. ^il 

71(200)^ ^^^^ 7ll«o^^ t!:^^ ^:&*a^3EB(222)l- ^-^J^H O. oVcfl^ 7fl«o^-f-^ ^ 

J:#^5LB(224)1- ^^j^cf. nelJl, ^iih^lB(230)7> £3|-^(220)^ ^^<^l^i d^^^o] ^ 
o^t!: ^4^(220)^ ^1^^>^1^ ^^>^ i3|.^(220)2l tfl^f ^ 

ti} ^o]s. 7.}^^ ^Hfls. Hfl^l^T^. ;H*J-^1B(230)^ :£2|-^(220)^ 7> 

^i*J-^lB(230)^ ^J=^<^l^i ^i«J-^lH(230)^ ^^1 (de)^ V;^> ^ 

(232, 232a) c>l ^^^^ ^^^^i^^. V^> ^l-(232,232a)^ S.s\-^(220)^ 

^4:) 7] (200)^ ojl» #Ji^H ^^5r>j7^> ^ 

ol, £4^(220) 7>^^ ^^1^^^ ^-e.3r>7l ^*fl £^l^>-f ^(210)^ £s)-^(220)^ ^^lii^ 
c1 -^^ll- ^>^£^m(212)2|- o] *>-^£^m(212)ofl ^^S)^ ^-^:£^m(214)-2- 

S. ^>^£^1:^(212)^ ^l-i^oll^ ^■1*J-^1H(230)1- «?>^i-*l-7l ^tb AlB^^^(226)<5l 

^^^€^1-. ^i*J-^lB(230)7l- iE2}-3].(220)^ ^tiV ^ojoil ^}7] ^sfl 

(226)S] ^o] £s}-^(220)^ M-o>7>, AlH<^l:^^#(226)S^ a>ci- 

^ 9m ^ e^^^E^ AlB^ah^(226)5l ^olwj-^o.^ <?!^^<^ ^}^^^]^(212)^ 

^(220a)ol ^cf. zielJl, o] AlE<?]:^^^(226)o^l ^"1*0^-^1^(230)1- tb^]"^! ^ c]-^<Hl H 
B(230)# ^<^}^7] ^^H, >^«.:£^l:a:(214)^ H AlB^^^^(226)^ ^^^J-^ '11*^> 

^ l-#-^(216,216a)l- tcfel-^i, *>^£^1^(212)^ AlH'a:^^(226)<^l ;^i«j-^lH(230) 
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» ^'^^^ ^ ^^^^]%(2U)^ Al3s|-;^l=-^«-(2i6,216a)7> A]H<y:^i-^(226)M1S ^ 

^J^l^^i ^-I^VAiH (230)1- :3.E]ji, £4^(220)^ '^T^'^l^i ^]^9l^^i226)7P} 

^1^ ^^V^ ^^51^1 ^^l'?]: ^lH'?]:^i-^(226) ^:?>^ ^i*J-AlB(230)<Hl ^isfl *>«-£3^^ 
(220a)2)- ^^i5l-2J:(220b)-9-^ a] eo>2}-^( 226)^5.-^ B] £31-^(220)^ %^^}^]^ 

^^V^ 4^1 ^^l^lo^ ^^sl^l ^^cf. 



^il7l(200)^ ^S«a^^:S.(222)S 3.7l» ^^1^15^ -tlJ:#^5LB.(224) 

^^^71(200)^1^^ ^^th -2-^^ ^^V^^o] ^oj-o]: ^o. ^^olji, ^^1-^ q-Eftfl 

*^<^> ^Vcf^ ^<^ll^. ^^>^^^ #711 *>7l ^tfl^i^ 7-l*j-AlB(230)7]- ^J-^h^a =L o\ 

^tb ^^^l75^^> ^-^n, ^^71(200)^ :=^i*J-AlH(230)7> ^^^^ ^^ofl z^- 

Z^- £34^0] cg^^o^ SX^^S. ^^^^iH(222)Sf A] ^^^^-E (224)1- 

S-^ ^^^^l7'^<=>> tb^. :£3l-^(220)^ *a^<y3l^^(Zo)Sl- ^■1«J-AlH(230)^ ^-1^^ 

(R)^ ^^1^1 ^i=f. HSlJl. ;^^«J-^1B(230)S] of^c] 7l-^<H^l7ll ^■1«J-A1H(230)^ 'y=^<Hl 

V;^]-^(232.232a)-i: ':fl%1=s:Ml ^^^s:l-5], V^>1^( 232, 232a )^ ^oKdg)^ <i^^^S^44^^ 
4^J-(Ag)<^l "a^l^l^cf. ^71^^01 <^o_^S., NA^^ ^^Kde)^ ^^^i-^J- 

de = k Xg 

^ ^^'^^ ^^71(200)^ €^>^ ^^^^ '^71 ^■1iJ-^lB.(230)^ £ix}-^(220) ifl 

^-ofl^i ^7^l7j-i7l- 7HV ^^^^jofl :^j-a]-3r>Jl, 3)-^^ V^V^* (232 ,232a) ^\^]^] 
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^m^]B.mO)3] ^oKdy)* 3i^^^y<^ ^<=>]o\ o]^, ^il^^ V^>^S1 ^oKdg) 

<45> ^^V^ ^^Sl^, ;?1«j-AlH(230)^ V;=^V^(232,232a)Sl 



<46> o]Aj-j2|. ^o. ^>;^o^ ^ ^^7l5^ ^-g-jL^fofl cflsfl ^^^S>i^, ^■1%l-AlB(230)^ *>-^£^l 

^(212)^ ^]B.9mM22e)<^] 91^^}^ M-^i. ^l-f£^fl^(214)^ •^^fl^l^l'^ ^>-^£^l^(214) 
^ ^■l^'^l i^>^€ ^lB5l-;^ll-#^-i- (216. 216a) ^1 AlB.t]:^i-^(226)i^S. ^'^^il^Ai 
(230)3^ o^^^ s^^]^<^] ;=^-ll]-^lB(230)# ^^^fTll £4^(220)5^ ^:?1-^^1<^1 ^^j-^ ^ 

^ ^il7l(200)^ ^^^^iH(222)S. ^5171- ;<i«J-A]H(230)<^l 

^-i-^V^A-l ^^l^^S- ^iN^<H ^J:#^5£H(224)S. ^^S\7]] olnfl, ^a:)^^ 



<47> 0^7lollAi 7flAl£l^ ^Ajc^]^ <^ 2-^ 7>^1 ^^jy^^^V o^] ^6]]A] ^<^7.}^ o]^^ ^7] 

^ 7>^ W>^^*!: <^1S ^^3l-c^ ^l^ltV ^, ^ 7l#^ Apj-o] tiVjBAl o] ^Al^ll 

^] 5]«flA^^v tlr^siTlH- <^VM^. ^ ^^^^ 7l#^ Aj-Aj.^ 

'^'^l^i i^'y^t!: ^5^-^ ^^<^1 71-^^^ ^^*}- cf^ ^Alojl7l- 7]-^^>t:f. 
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(^^^%^ 11 

*>-?-£^l:^iil- '^^S^l^o] ^^l£|ol n. tflY<Hl 7l]«o^£lJl 3^1^11^ ^S-^ 

^Ji^a^^oil V^V ^o] ^A^^ AiH^ >^i-7l <a^oilAi ^;=g^oi 

<?17>S1^ :i^Al^l^ ^i«J-AlHl- ^^^M f^^7l. 

2] 
31 
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4: ^^^S 



2004/3/5 



[^^1)- 4] 

^^•ys^ol^Sq- ^7l V^^ ^o]^ ^7] <a^>0^ ^5)-^^ ^vflsj-^^oll o^^l^>^ ^ 

5] 

s\.^o] ^^^^ £^fl^>-f^i; ^ 
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8] 

^1 5%H1 Si^^i, ^^^^il^^ ^7] tt^al V7l-^ A}o]o] p]^^ 7}^^^ 2:^51^ ^ 

9] 

^H, ^^7l vl^si ^o]^ ^4^^ ^i^2)-:^Hl <a^l^l-^ ^^^S. S. 
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\ 
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IS. 2bl 
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[5. 3a] 
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[S. 3b] 
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is. 5b] 
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